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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of forming a combined coating having 
corrosion resistance and capable of standing long use. 

SOLUTION: The surface of a base material to which prior working for thermal spraying is 
applied is thermally sprayed with single metal, alloy, cermet or ceramics. Then a highly 
penetrative sealing solution forming oxide ceramics is applied or impregnated to or into the 
above surface and aging or heat treatment is performed to carry out sealing. Subsequently, a 
solution in which vitreous substance-forming components are dissolved or suspended is applied 
by brush coating or atomization and then dried at ordinary temperature or fired at <900°C to 
form a vitreous surface layer film. The resultant coating exhibits excellent corrosion resistance 
to molten metal, acid, alkali, or corrosive gas and can greatly improve the service life of the 
base material for use under these environments. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this transTation. 

1 This document has-been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 









CLAIMS 












[Claim(s)] 







[Claim 1 ] Thermal spraying of a single metal, an alloy, a cermet, or the ceramics is 
carried out to the base materiaLfront face vyhich carried outjront processing for 
thermal spraying. The good seating liquid of the permeability which forms a sealing 
object in the pore in a sprayed coating after that is applied or sunk in. After 
performing aging or heat treatment and carrying out sealing, the liquid which 
dissolved or suspended the glassiness formation component is applied by brush 
coating or the fuel spray. The forrhation approach of the compound^coat which has 
the corrosion resistance characterized. byjorming a glassiness surface coat by 
calcinating at ordinary temperature desiccation .or the. temperature of 900 degrees C 
or less, and is equal to a prdlohgeGl activity. 

[Claim 2] The formation approach of the compound coat which has the corrosion 
resistance according to claim 1 which gives the cermeVwhich consists of a single 
metal, an alloy ora met^al,^ and ceramicS"as;an^-under coat coat when a thermal spray 
material is the ceramics, and is equal to a prolo^nged activity. 

[Claim 3] The formation approach of the compound^cojat which repeats liquid of the 
same kind independently, has the corrosion resistance according to claim 1 or 2 
which carries out spreading sinking in or carries olit'.spreadin'g- sinking in repeatedly 
combining different-species liquid or, which is repiBatedly performed to this 
combining baking processing, and is equal to a. prolonged .actiyity about each of 
sealing and glassiriess coat fbrniatipn processing. ^ ^ , 
[Claim 4] The formation approach of the compound coat which faces performing 
sealing after sprayed-coating formation, performs spreading Impregnation using the 
sealing liquid containing the ingredient.whi'ch forma a sealing object in the pore in a 
sprayed coating, coats the processing liquid which contains a glassjness coat 
formation component as it is after desiccation, has the corrosion resistance 
according to claim 1, 2, or 3 caleihated;at ordinary-temperature desiccation or the 
temperature of 900 degrees C or lessV and Is equal to a prolonged activity. 
[Claim 5] The formation approach of the compound^coat which has the corrosion 
resistance according to claim 1 to 4 which enlarges impregnation depth of sealing 
liquid when an internal-atmospheric pressure applies sealing liqujd In a reduced 
pressure ambient atnmosphere lower than 10 to IJorr, and is equal to a prolonged 
activity. " ^ ^ ' 

[Claim 6] The liquid, with which the liquid of a glassiness .coat formation component 
consists of a raw material which uses the various oxides for glass Uning as a principal 
component. Or the raw material which- uses the various oxides for glass lining as a 
principal component is heated;^ It is the liquid which uses as a principal component 
the fine particles which ground after vitrifying, and- carried out pulverization.. Said 
glassiness coat formation component 100^ of glassiness, the ceramics. It consists of 
liquid which mixe.d the work povyder of a cermet; a nhetal (an alloy is included), a 
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.(Sitijfa!::nn;m 

islikiiffihi^i^y^ ^10: Less . 

t^ianrij aliimini^^ 
%;];• ;less:;fhariii^ 

an(ii:X:^dil(ii; y s : ' 

^ft!e;;€(d)ris^ .^riid is 

equal to a prolonged, activity. 

eioat tormatio^^ " 
V/hieln ;iS;;th^^^ H^liii V^ 
a 

70 mass %, and is equaLto a\prolonged activity. 

[Claim 8] The formation approach of the compound coat which has the corrosion 

:resi§t|tnei|r^ 

10-2000 micrometers, and is equal to a prolonged activity. 

[Claim 9] The formation approach of the compound coat which has the corrosion 
resistance according- to claim 1 to 8 whose tptaHhickness of . a compound coat is a 
total of 20-2500 micrometers', and;is equal to a-proldhged activity. 

iGlaiirri; 10 

aluminum 203, aluminum203-Ti02, Zr62~Y203, CaO-Si02, aluminum203-Zr02, 
Cr203-aluminum 203, Cr203, or, aluminum, The ceramics which 'is the* multiple oxide 
which consists qf one or more sorts bf one or more sort's in Ti, Cr, arid Fe, Sc, Y, and 
a rare earth metal. Or the formation;approaGh of the compound coat which has the 
corrosion resistance, according to'^cliaim 1 to 9 which is the ceramics which consists 
of an oxide of Si and the other metals vyhich contain said multiple oxrdeiinriora than 5 . 
mass %, and is equal to a prolonged activity. " 
[Claim 11] The under coat ingredient of the ceramic coat by which thermal spraying 
is carried out at -the beginning nickel, Cr, [ whether it consists of one or more sorts in 
Co, Fe, Mn, Mo, W, Ti, Nb, aluminum, and Y, arid ] Said metal or alloy and Cr 203, 
aluminum2p3, Ti02, Y203, Zrp2,;Cr3e2, WC, The formation approach of the 
compound coat which has' th'6 :c'OFro&^^^ resistance^ aceprding to claim 2 to 10 which 
is the cermet which consists of , one or mof e ^sdftS of Kf^^^^^^ WB, CrB, TiB, MoB, and 
ZrB, and is equal to a prolonged activity. 

[Claim 12] The formation approach of a compound coat that the cermet coat by 

according to claim 1 1 , or corrosion resistahee aec'ordmg to claim 3 to 9, and Is equal 
to a prolonged activity. ~ / 'V 

[Claim 13] The Ibrmatibn approach -of a compound coat that the sealing liquid of 
claim 1 has the corrosiqn resistance according to claim 2 to 12 which is what- 
generates the ceramics of an oxide system spreading or after having carried out 
impreg nation, perfGrming-a^ heat treatment and carrying out sealing •in. a. i^^b : :- 
sprayed coating, andis equaVto a prolonged activity. 

[Claim 14] The formation approach of a compound coat that sealer has the.- corrosion 
resistance according to claim 1 to 13 which is the alcohol of the oxide suspension of 
an organic resin solution, chromicracid liquid, inorganic compound colloid liquid, the 
alcoholic liquid of a metal atcoholic compound, the water solution of a metal chloride- 
or alcoholic liquid, a rrietallic phosphorus aeid chloride water solution, metal 
hydroxide colloid liquid, and metallic-oxide fines, water suspensiQn,„qr tvyo or m^^ 
^ii|§||bif?^^^ jiquor, and. is equal to.a prolonged activity. ' llljiillliiliiilli^^^^^^^ 
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penetration byLV^ 

aigiGbrdJing -I^Q rq is Somief^fpirne^ ai s^a^/^i^ : 

liei;aim 1 6] ; An iinoraa^ 
more sofis: Qi M^ 
th6 fines tfiSipa^^^ 

aS:an:iinorgai^li£::&^ to-Glaim 1 to^^^^^ 

is the liquid contained at a rate of 0.3-3.0 with the mass ratio, and is equal to a 
prolonged activity. 

[Claim 17] The formation approach of a compound coat that the inorganic binder 
contained in sealer has the corrosion resistance according to claim 1 to 16 which is a 
phosphate system or a nitrate system, and is equal to a prolonged activtty. 
[Claim 18] The formation approach of a compound coat that the metal alcoholic 
compound used for sealer has the corrosion resistance according to claim 1 to 17 
which is the alkoxide compound which consists of one or more sorts in Si. aluminum, 
Ti, and Zr, and is equaLto a prolonged activity. 

[Claim 19] The formation approach of the compound coat which has the corrosion 
resistance according to claim 1 to 18 which adjusts the sprayed coating surface 
roughness before performing sealing to Ra=1 .5-6micrometer, and is equal tb a 
prolonged activity. 

[Claim 20] The merriber characterized by haying the corrosion resistance formed of 
claim 1 thru/or e'ltffer df %9, and having the compound coat which is equal to a 
prolonged activity.: /, 



[Translation done.J 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi_ej]e?u=http%3A%2... 2006-04-26 



.JP,2001-;152307,A [DETAILED DESCRIPTION] 



IlllOIXI 1 / 12 



dbiagjels: caused by ^ 

1 vThlisdocufpfl^H^ 
thevdrigin^l precisely. 

3vl:n the -diravv^^ 



DETAILED DESCRIPTION . ^ " ' 

[Field of the Invention] Even If this invention is, put to a corrosive solution or corrosive 

water solutions, such as a sprayed coating as which there is corrosion resistance and 
abrasion resistance is required especially a molten-metal bath, an acid, arid alkali, 

nature and corona discharge to ajiftihg.at thevmanufacture approach of a pile coat. 

[Description of the Prior Art] This invention improves further invention given in JP,8- 
158034,A proposed previously; PrededenGe invention p0rfofme to a coat in 

the sprayed coating forrriatibn phase below the last thickness, and when it continues 
and sprayed coating- formation was further compared with the conventional method, 
effeetrvehess with corrosion resistance improvement still sufficient in the bottom of 
the severe service condition of a certain thing was not expectable. 
[0003] Moreover, although Jt is said that it carried out for therhnal spraying of the. 
mi?(tgre of the one or morg sorts of ingredients and the glass ingredient, which 

|fr(5;nt::face:-Q 

boride, carbide, and a carbide cei-met on it, unescapable penetration pore existed in 
the coat and this invention had left the problem, ih brder tb form a glassiness mixing 
coat by thermal spraying. 

[0004] As invention which considered forming so that penetration pore nri^y not 
produce a glassiness coat as the point In the re-announcement patent W No. 
096/27694 official report (official-report iss^^^^^^ Heisei 10) by which 

international disclosure was carried out on September 12, Heisei 8 The glassiness raw 
material which uses an oxide as a- principal component for the base material in which 
the under coat sprayed coating was formed on the front face. Glass lining or 
pprcelaia enamel credit containingxrystaljized^giass is performed, and the technique :; 
which forms a coat is indicated by by calcinating jn 500-1000 degrees 0 for 0.5 to 10 
hours, or being immersed into a metting glassiness raw material, since there is no 
penetration pore in a surface glass coat by this approach — ^ penetration pore — 
there is nothing^ — **** — it looks like. However, when the glass coat which is 
comparatively easy to wear out was exhausted, -penetration pore occurred again, 
there is a fault whose corrosion resistance is lost and the range which can be 
constructed/was restricted. 

[Problem(s) to be Solved by the Invention]' In said advanced technology, the 
!tei|niiic^eii^^^ forms the compound-coat which evasion t^e^Hilp:!;^^ 

from, the sprayed coating vyhich is equal to the Pf'olongedJ|aiistij^ 
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pernBtnat;i(Z>ri;;;p© 

dpM Wrr^^^^^ that a property can be demonstrated. 

|M;eans for;^^^ as a 

result of repeati^ 

seaiing^tp tlie fie^ eerri^iglisp in the 

base 

and considers as a compound coat, he does the knowledge of the effective thing, 
and came to complete this invention, v 

[0007] This ihvention made based on the aforenrientioned knowledge on the base 
material front face which, carried out front processing for thermal spraying Thermal 
spraying of a single metal, an alloy, a cermet, or the ceramicSris. carried out. The 
good sealing liquid of the permeability which forms a sWHng' dblect in the pore in the 
sprayed coating is applied. or sunk in./After performing aging or he^^^ and 
carrying out sealing, the liquid which dlssplyed or suspended the glassiness formation 
component is applied by brush coating or the fuel spray. The member characterized 
by having the corrosion resistance characterized by forming a glassiness surface 
coat, and having the formation approach of the compound coat which is equal to a 
iprplSj^i^i^ 
B^r(Stldih^i1^ 

[Embodiment of the Invention] A configuration and ah operation of this invention are 
explained. In this Invention, by losing the penetration pore of under coat sprayed 
coating itself, and forming a glassiness coat on it, even if it wore out lo bally the . 
surface glassiness coat which earned oyt processing which loses penetration pore, 
importance developed making it.be hard to.prqduce penetration pore In a coat as a 

[0009] In this invention, thermal spraying of a metal, the ceramics, or a cermet is first 
performed on a base material front Jace./Jn the case of ceramic thermal spraying, an 
under coaTIs given Jn advance as, occasion demands. Since the front face [ that 
thermal spraying Is carried out is generally relative roughness Ra=3-5micrometer, 
depending.on a product. It polishes lightly, or it perfornris relative roughness 
adjustment blasting, and considers as Ra=1 -Snriicrometer relative roughness. This Is a 

periform for accumulating. When Ra is smalt-, the adhesion force of a glassiness coat 
declines, and when Ra is too large, a. problem may be produced in the adhesion of 
the sprayed coating which carried out sealing, and a glassiness coat. 
[0010] Next, after applylng .sealer, sinking In, and carrying out ordinary tiemperature 
desiccation to said thermal-rspraying front "face or calcinating below 450 degrees C 
after desiccation if needed, glassiness coat formation's performed. The permeability 
when applying as seaikr Is^^hlQh, and the liqXJefied:thing which geriensitiS^S 
ceramics with heating is recommended. The gel thing which suspended seaiing 
component powder Is also usable. 

[001 1 ] Depending on the class of the sealer to be used or glassiness coat formation 
agent, sealing and glassiness eoat formation processing mentionedi1a^fi|iare-^. 
repeatedly performed through each phase of spreading, impregnation, desiccation, or 
baking processing, or theiwhole. As a sblutidn which carries out repeat spreading, a- 
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thing of ;the::SarTnfe;;l<^^^ differentikind: As a 
result; effectiv^^ 

[;0Q1;2O :V^^ oyt in; ia Iq^^ V^QlMpe am:(pj6nt 

alirripsRti^ GracJe; 

mairntenanee iS; bap^ this few ^ 
V:Giltai^e; aM^ 

•bedome^i^if ri Pistihf : 

AlthoMgtti: spr©a^ riiaf^ihgif " 

carrying out'tQ: : 

ahdiparforiilsLsg^^^^ 
reslstahtiorgahie 
vyjih; heStiM^ 
:t:|)|ii?;<palGr^^^ 

solution of a metal chloride or an alcoholic solution, a metallic phosphorus acid 
chloride water solution, the cpllojd .liquid of a metal hydroxide, and rnetallic-oxide 
superfines, water suspension, or-two of more sorts of these mixed liquor are 
recommended. 

[0014] It makes a sealing effect high that :QSfT)o§i^ sprayed .qpating of sealer, is.^ 

at least 8 micrometers or more. Wheri;there'is/iitti^ deptli of p^^^^ tha 
synergistic effect with the glass coat performed later cannot be expected, either. 
When using colloid liquid as sealer, a thing 5-50 mass % Including superfines with a 

aidiPiHlit^ 

colloid. The operation which becomes Na2 0~Si02 etc. and heightens the bonding 
strength between ceramics after sealing- is carried out. 

[0015] As an inorganic binder, the compound of a. phosphate system or a silicate 
|y;St6m can be used. For example, :KiaP03 generate? Na20 by baking, and NaHSiOS: ; 
turns into Na2 0-Si02 etc., and heightens the bonding strength between ceramics. 
The alkoxide alcoholic system ingredient as; sealer is excellent in permeability and 
drying, has the description which can be applied; in'ithe state of a , solution, and can 
demonstrate a sealing effect to the nhaximum extent. It is typical; and especially the 
alkoxide alcoholic solution of Si, aluminum, Ti, and Zr forms the,oxide of said metal, 

component, and to stop a content corrtparativeiy low,- since a coefficient of thermal 
expansion is also small. i 
[0016] The formation of a glassines.s ^coat perfqrn^ after the. aforementioned 

S0a!^h^;;^S:i.!3 w-^-"- 
is calcinated if needed on said sprayed coating front face which carried out sealing 

aboiiiiiith^^ 
which;;;rti 
tem;cjieMur^^ 
piciiintHw 

at temperature required for vitrification. 

the simple heating method by the hot blast generating machine or the infrared lamp, 
the heating method in a furnace, or a burne; heating method, it is chosen by the 
construction material of a gfassiness coat, the configuration of a coating-ed object, 
etc. which means is adopted. 

[0018] What contained the coefficient-of-therniahexpansiqn component which 
matched the coefficient of thermal expansion of. a sprayed coating ceramic 
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eoetfiei^^nts 0^ are about five-to : 

ibxtO-d / K comparati^^^^^^^ as alurfiihum 203 ^nd the ZrO^ grade which are the 

component see. 

[0019] Since the glassiness coat formation liquid applied so that it may become a 
finish layer must be. used as non-pore, it turns into a solution containing many SiO(s) 
2 and the B-203 grades which are a glass formation component. Moreover, 
pulverization of the raw material which once calcinated and was vitrified may be 
carried out, and you may use it as viscous liquid. In component, in that case, 100% of 
glassiness, the ceramics, a cermet. It consists of liquid which mixed the work powder 
of a metal (an alloy is included), a natural mineral, or a natural mineral for the below 
70 mass % glassiness component in total. The various oxides in the glassiness 2:30- 
80 mols after [ baking ] SiO %, Less than [ alumfnum2Q3:8 mot % ], less than 
[ ZrO2:10 mol % ], less than [ Ti02:15 mol % ], Jess than [ B-203:25 mol % ], 
RxOy:15-10-mol % (however, R shows one or more sorts, O shows oxygen among 
alkali metal, alkaline earth metal, and Cr and Pb, and x and y show an atomic 
number.) it is — it is the liquid ciDnstituted so that it might "become a glassiness 
principal component. That is, it tends to be made high-melting, the content of 
aluminum 203 and Zr02 grade, which cannot serve as glassiness easily tends to be 
stopped low, and it is going to form the glassiness coat which uses Si02 and B-203 
grade as a principal componeat. In addition, the component chemical formula 
indicated in a claim and the text shows the representation presentation, and is not 
restrained by the atomic ratio of a chemical formula: 

[0020] Organic or inorganic metal polymer solutions, ^or example, silicon polymer 
solution sifica gel, such as an organometallic compound, i.e., a metal alkoxide 
alcoholic solution etc., ORGANO polysilane, pplycarbosilane, the poly meta 
ROKARUBO silane, a polysiloxane (silicon), a PORIBORO siloxane, etc. are used for 
glassiness coat formation coating liquid. Moreover, what detailed minerals powder, 
i.e., ceramic powder, a metal powder, or natural mineral powder could make these 
contain bejow 70 mass %, and the solution gelled, and became colloid may be used. 
[0021 ] The thickness of the glassiness coat formed is also important and the 
desirable range is 10-2000 micrometers. If, and there will be no effectiveness of a 
coat and it will exceed 2000 micrometers, increase and detachability will become 
large about the thermal stress at the time of heating and cooling. [ too ] Similarly, as 
a result of also examining the overall thickness of a compound coat, it was checked 
that the desirable range is 20-2500 micrometers. 

[0022] As a ceramic coat which carries out thermal-spraying formation, on a base 
material front face before glass coat formation aluminum 203, aluminum203-Ti02, 
Zr02-Y203, CaO-Si02, aluminum203-Zr02, Cr203-aluminum 203, Cr203, or 
aluminum. The multiple oxide ceramics which consists of one or more sorts in Ti, Cr, 
and Fe and one or more sorts in rare earth system metals, such as Y, Sc, Ce, and La, 
is selected from points, such as adhesion force over ceramic melting temperature and 
a base material, and a coefficient-of-thermal-expansion difference with a base 
material metal. Many of especially multiple oxides have the low melting point, and 
adhesion- with the glassiness coat forrhed in the front face becomes good. Therefore, 
it is desirable to contain more than 5 mass % as an amount of a multiple oxide. Of 
course, you may be a whole-quantity multiple oxide. 

[0023] In the case of a ceramic sprayed coating, a metal or cermet coat thermal 
spraying can also be used together as an under coat. In this case, it cannot be 
overemphasized that the under coat material which improves the adhesion force with 
a ceramic coat is selected. As an under coat ingredient, nickel, Cr, Co, Fe, Mn, Mo, 
Consist of one or more sorts in W, Ti. Nb, aluminum, and Y, or Said metal or alloy and 
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syst^fTiy if yiS::;y3;^il ;^ 
can be improved. 10-5.0 mierometers of the thickness of a bond layer are enough. To 

Giorrit)oneh^ 

ceramic component may be made high. 

[0024] As a cermet coat which carries out thermal-spraying formation, the alloy 
whifih iTiake^ 

from Co, Cr, nickel. Mo, Fe, aluminum, Ti, Nb, W, Mn. and Y, and a ceramic 

component are consitituted fxom one or more sorts in carbide, an oxide,, and boride 

by the base material front face before glass coat formation. 

[0025] As a nietal phase, Co, nickel, Fe,, Mn. etc. are desirable as a matrix 

component, and Cr, Mo, W, Ti, Nb, etc. act effective in the consolidation of a metal 

phase, corrosion resistance improvement, etc. Moreover, Ai, Ti, Y, etc. are 

components it is indicated to be that it is effective in oxidafjOn^Hesist^^^ 

and improvement in bonding strength with a ceramic phase. 

[002,6] Although the compound of heavy metal rather gives a good result 

:qSpS^ 

a Germet:c6at;:in!{.orGier ;to: perform eQat/formation by^herrrial spraying, both carbide an 
oxide and boride can be used. But since;the glassiness coat followed and formed is 
an oxide system, the ppirit of the compatibijityjo.ari oxide system may be good,. 

[0027] Among the ceranfiic components which constitute a cermet coat, as carbide, 
as WC, Qr3G2,;:ISJbG;::;a^ TJ02, : Zr:Q2 and: Gr 203,: and Y203 

are used, and WB, GrB2, TiB2, MoB, 2rB, etc. are us^ed as boride. Even if these are 
independent, they can- also use various it cannot be overemphasized 

that this ce'rrrifeit'ebat can apply as under coat rnaterial of a ceramic coat. 

[Effect of the Jhventi6n"]":Since^ sealing oWhe sprayed coating give to a base material 

bereai^pyy^ 

carry out to the surface , there be; no penetration pore , the corrosion resistance 
which be excellent to molten metal , an acid , alkali , or corrosive gas be show , the 
activity life of the base maferial iUise' for these environments improve remarkably , the 
compound coat formed of this invention '§s:e.)(plarne<i alpove hayejiarge industrial 
value , and it be very useful on industry-.? ! - ^ , . 

[Example! This invention is not linnited by this although an example explains 
concretely. the effeGtiyeness which was excellent in above mentioned this invention. 

out by the example which carries out the example after-mentro.he.d, -and a glassiness 
coat was createid by each approach, and it checked about those properties. 
[0030] The example . of thermal spraying (a chemical, entity is mass %) 
(1) The examjil^rl tU-4 )'V^^^^ coat thermal spraying 

It is the example 2 {U-2) of thermal-spraying (2) under-coat thermal spraying so that 
it may become ,50-micrometeT dhjckness by high-speed oxy fuel spraying about the 
W.C-12%Co^30%yyB-graln size of powder. 
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Rei1rta|ii(je^ '::^^:-:'* :"^^ • 

lt.:fS :the example^ spraying: sO: thiat 

it may ibecomfe 50 spnas^ing :about:^t^^^ 
grain size of 10-50 micrometers, and povyder. 

jtlHs^t^erma 
il;^tir7sp0^d 
Cl) ;#l^e; exarn 
lt is:iflne exanifDiiBi^ 

thiat:itimsiy bee spraying about- 

the AA^S^I i2%C>Q^ micrbfii^t^rsi,- granulatiPn 

Ithi5;fliei;:exampfe 

tlie :(3r;^iD2r^^ 

WC-25%NiCr (commerciaMtem) 

(8) The example 4 (C-4) of topcoat^le.ss thermal spraying 
Cr3C2-25% (HasteHoy Q) r y^ 

It is the example 5 6M-1 ) of thermal-spraying-(9) — topcoat-less thermal spraying so 
that it may become 50~micrometer thickness by high-speed oxy fuel spraying about 
the grain size of 10-45 micrometers, and spray granulation povyder. 
It IS the example 6 (M~g) of thermal-spray ing-(10):--to'pGoat-tle.ss thermal spraying 
so that it may become 50-micrometer thickness byj high-speed o spraying 
about nickel-Cr commercial item powder 20%. ' ' 

CoNiCrAlY (32%nickeL 21%Cr. 8%aluminum, and 0.5%Y, commercial item of . 
Remainder Go) 

It is thermal spraying [0033] so that it may become 50-micrometer thickness by 
high-speed oxy fuel spraying about the grain size of 10-50 micrometers, and powder. 
(11) The example 1 (T-1) of topcoat thermal spraying 

It is the example 2 <T-2) of thermal-spraying (12) topcoat thermal spraying so that it . 
may become 30-mjcrometer thickness with a plasma metal spray machine about the 
thermal spray material which mixed Cr 203 andY203 the said mol every, calcinated 

atmosphere after shaping/ and /waV used as powder with a grain size of 10-45 
micrometers. 

aluminum2O3-^0% Ti02 (commercial item) 

It is thermal spraying [0034] so that It may become 50-micrometer thickness with a 
plasma metal spray machine, about the above-mentioned thermal spray material. The 
example of sealing (a chemical entity is mass %) 
(1 ) The example 1 (F-1 ) of sealing , 

450 degrees C of dichromic acid'water solutions are heat-treated after impregnation: 
to a sprayed coating 6% for 1 hour, and, it is the example 2 (F-2) of sealing (2) 

180 degrees C.ol 10% aleohollc solutions of the alkoxysilane system SiQ2 are heat- 

3) of sealing (3) sealing. ; " ' ' ''''ti^^<[-^^ 

450 degrees C of sealing liquid which mixed inorganic colloid SIO2:30%, the solution 
which consists of remainder vyater Na2O:0.5%, and the inorganic binder solution 
which consists of Si62:30%, remainder water Na2O:10% by..1 :1 are heat-treated, after 
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2(^0ii(deg.reg^ wHreh Gorjtains 

^rC)2 Goiioi^^ 2C);?^::aled^^ alkoxysMne . 

systerni SiG2:b^ i 
coating iiand:: it: 

Tjne: orgaril^ : . ; 

hard;ensit)|l|^^^ 

:[l0iijrSi iand ith^^ ij^n^ :i --hdur maint^ 

(6) sealing to after and 80 degrees C.- 
450 degrees iG;^ 

CDoating in the interior of a roonn which decompressed the dichromic acid water 
s^oliJif ion t^D : 1^ of sealirig C7^^ 

sealing. 

It; is;;3-Hi0y ordirraryi: 
tern pie ratttr^ 

aversion hardenability acrylic resin. The example, of a _gjassiness eoat (a chenriicaf 
entity is mass %) ' ' " ' W^>'^^f-'y'^^^^ 

(1) The example 1 (G-1) pf^a.glassine^s coat - 

and the zirconia system metal alkpxide to 36%/ethanol solution mixed at a rate of 3::1= . 
10% (diameter of 10-40 micrometer) of powder of the yttrium stabilization Zr02, it 
dries after **, and 500 degrees C is calcinated for 1 hour. This is repeatecTS times 
and it is the example 2 (G-2) of a formation (2) glassiness coat about the coat of 
50micromum thickness. 

1.5% of amine system curing agents is added to the organic metal polymer (trade 
name TX-300: [s.tdck] hawk reed company make) which aluminum 203 and an epoxy 
system organic compound cpme.to^ combine, it adds 10%, thinner is diluted, and 

iMopipG);li 
:Qi((ijiri:9tje:d^ 

hour. It is formation [OOS'Jl-about'the coat of 200 micrometer thickness of 2 times 
repeats in this. (3) The example 3:(G-3) of a glassiness coat 

A curing agent is added to the coating agerit^(trade name TX-400: [stock] hawk reed 
company make) which, added sheet silicate mineral powder to the organic solvent 
solution of the organib metal polymer which consists of a silicon polymer with a 

|p|^;ny;lo:^ 

lOOmicrpmeters/time in thickness, are coated with- an air spray. After carrying out a 
tOOmicrometers [ytime :Ltwo~iaye^^^ 3rd layer lOOmicrometers L/time 1 

coating similarly after 4-hour desiccation in ordinary temperature, desiccation 
hardening is carried out in ordinary temperatgre for three days, and it is a glass 
coating frit for elevated-temperatur'e-prdbf [ formation (4) ] gas corrosion (G-4) 
about a coat. 

trade name TX-80O:Hawk Reed company .make (Na20 and K2 0:17-mol % — ) MgO 
and CaO:nine-mpl %.. and, 203:4 mp:! %, Zr02:4 mol %, Raw matefjal, 

powder is blended so that it: may bfecorhfe B^ and % and seven mols of 

Si02:44 mol % other %. It is 800 degrees C and 1-hour baking [0038] after spray 
spreading and desiccation tp^ 50 , m^^ things which mixed, the 8% 

Y203 partially-stabilized-zirc:or>i.a^^^^^^ Cl0.-3br-micrpmeter powder) of the weight 
for glassiness, and this weight to what added and carried out wet-mill **** of a slip 
viscosity adjustment'additive and t^e watpr. (5) The glass coating frit for acid--proof 
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Sa that; .itjfxiay i%v WgQ, 

and was mixed by the wet mill., 

hoyr:b9i<i;ng:i(||;^ . 

degrees ;Ct;o^^ 

#|t:;it;:iTvight::||^ 



in case :R0ly(saf)30si;(i^ 
ii^ulttiiiiO^siaM 

coating, and it is. heating baking [=0039} to 830 degrees C. The e>icample of a coat as 
the example of.a.cppapQurid coat fo.rmed in the exarinple .1 molten-metat corrosion 

phix300mm rod of 30mm) of this invention and.an example of a comparison was 
fprnried> .arid the rest Rie.ce . for examining, the wettability to molten metal and reactivity 
Was fcreated. Each sprayed doSting-tliickhe^^^ the case of U, T, and 

each C) was set to 50 micrometersv The immersion (450 degrees '€)-durihg melting 
zinc bath test result which investigates the wettability and reactivity over molten metal 
...u.-^u w -_..i_x^ :^ _.- r_ _ ^ ' :-.3: are ap example of iity 




:[004'0] 



Mo. 



» m. Si 



» »t A m 



HC-12Co-30WB(C-l) 



HC-12Co-30WB<U-l) 
+YCrO.(T-l) 



BC-12Co-30WB<C-l) 



WC-12Co-30HB<C-l) 



BC-l2Co-30»B<C-l) 



BC-l2Co-80WB(C-l) 



«C-12Co-30WB<0-l) 
+?CrOs(T-l) 



(P-e) 



810.-Zr0sX(G-l) 



8iO.-ZrO>iK(6-l) 



SI0»-ZrO«J|l(G-l) 



SiOa-ZrOiiUCO-l) 



2 0 



4 0 



8 0 



X 



[0041] although it took [ 20 days/40 days, and ] out after immersion on the 80th and 
companson examination of w^^^^ and the; reaGfivity was carried out during the 
melting zinc bath, it turn's out that Ahe compound coat of the thermal-spraying + 
sealing + glassjness coat formed by this invention approach is markedly boijed from 
liillililpS^ this example was 

the result of applying to a melting zinc plating bath, the same result v\^as obtained 
even if applied to the melting aluminum plating path and -50% aluminum plating bath 
of melting zinc. . • . . i - ^ viDi.p^^^^^ 
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;pat!:0iii tlieseitest 
fine;: result iS;;shQ^ 

No.1 1-15 are an example of a comparison, 
Rernaihder Pre«}ies^iniiPfe 

[A table 2] . •. ' . 





Ho. 


. A n 1@ Ift 


U 9k 


1^ W .(^M) 


m 




m »i m 






lOD 


300 


600 


700 


1000 




8 


Cr3C,-25(A5SfB-J)(C-4) 


^dMMKF-I) 


TX-800(0-4) 


O 


O 


O 


O 


o 




9 


CreCa+25NiCr(0-2) 
+YCrOa{T-l) 


?nit*{F-l) 
(httf) 


TX-800(G-4) 


o 


O 


o 


O 


o 




10 


Cr8Cft+25HiCr(C-2) 




TX-800(G-4) 


o 


o 


o 


o 


A 


ft 


11 








A 


A 


A 


X 




12 


Cr.C«+25NiCr(C-2) 






A 


X 










18 


CraC8+26»iCr(C-2) 
+YCrO»(T-'l) 






O 


A 


X 








14 


Cr»Ca+25NiCr(C-2) 




TX-800(G-4) 


O 


O 


O 


A 


X 


15 


20Ni-Cr(H-2) 




TX-800(G-4) 


o 


O 


A 


X 





O : 



[0044] The example of a coat as the example of a compound coat formed of this 
Invention and an .example of a comparison was formed, these were immersed in the 
sulf uric-acid solution 40%, and days until a sprayed coating exfoliates were 
compared with the same test piece as the "corrosion-resistant examination example 2 
over example 3 aqueous acids. A result is shown in a table 3. No. 16-22 are an 
example of this invention, and No;23-;26 are an example of a comparison 
[0045] "■ 
[A table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006-04-26 



ttllOl Jl 10 / 12 





No. 


A R & m 




¥i fk 


W (^ W) 








t» m A n 






100 


200 


400 


800 


800 


1000 


* 


16 


N 1 C r (M-1) 


Si023D>(KI^ 
(F-3) 


TX-300(G-2) 


"O 


o 


V-/ 


o 


o 


X 




17 


CraC2+25NiCr(C-2) 


^DifiJCF-l) 




O 


o 




o 




O 




18 


Cr3C2+26NiCr(C-2) 


(F-8) 


TX-300(G-2) 


O 


o 


o 






X 


m 


19 


CrtCa^25]riCr(C'2} 


<P-6) 


TX-300(6-2) 


O 


o 








O 




20 


Cr«Ca+25HiCr(C-2) 


A A y^Vy Wit 

(P-7) 


TX-300(G-2) 


O 


o 


V-/ 






O 




21 


SC+20NiCr(C-3) 
+YCr08 


(F-3) 


ra-«oo(a-2) 


O 




o 






X 




22 


CoNiCrAlY([I-S) 
+YCrOa(T-l) 




TX-300(O-2) 


O 


O 


O 


o 


o 


O 


It 


2S 






TX-300(G-2) 


o 


O 


o 


X 


— 


~ 


» 


24 


Cr8Ca+26NiCr(C-2) 






o 


O 


X 






— 


m 


25 


Cr8Ca+25MiCr(C-2) 




TX-300(G-2) 


o 


O 


o 


o 


X 




26 


CoNiCrAiy(D-3) 
+yCrOs(T-l) 






o 


O 


o 


X 







[0046] As for days until a sprayed coating -exfoliates, it turns out that the example of 
this invention is Jong compared with the example of a comparison, and corrosion 
resistance is excellent. This is the compound effectiveness by eburnation of the 
sprayed coating being carried out by sealing. and^Gpating a glassiness coat on it. and 
it is because osmosis of a sulfuric-acid solution Is barred more. 
[0047] To the corrosion-resistant examination test piece (construction material SS 
400. dimension 50mmx30mm)?5mmt) .to corrosive gas of '4400 degrees C or less of 
examples The example of a coat as the example, of a compoun,d coat formed of this 
invention and an, example of a comparison is formed like an example 2 or 3. These 
test pieces were put at 350 degrees C among N2 controlled atmosphere containing 
CI2 gas lOOOppm seven days, for 14 days, for 28 days, for 42 days, and for 56 days, 
and comparison examination of the surface situation was carried out. The result is 
shown in a- table 4. No. 27-29 are an example of this invention, and No.30-34 are an 
example of a comparison. 
[0048] 
[A table 4] 
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Ko. 


& St » IS; 




R Si 




ft (B) 


m 




» 8i A m 






7 


14 


28 


42 


68 




97 

Jb f 


Cr«C»+25MiCr(C-2) 




jT2-400(G-3) 


o 


O 


O 






m 




CoNiCrAiY(D-3) 
+YCrO»(T-l) 


(F-2) 


W2-400(G-8) 


o 


o 


O 


o 


o 




29 


CoCrAlYai-4) ♦(Al* 
O,-10TiO2)<T-2) 


(F-25 


$TX-400(G-3) 


o 


o 


o 


V-/ 




it 




Cr8Ct+2SHiCr(C-2) 


(F-2) 




X 










^1 


Cr3C»+25NiCr(C-2) 




*TX-400(G-3) 


o 


o 


o 








^9 






j|n-400(G-8) 


o 


o 


X 






m 


38 


CoNiCrAlY(D-3) 
+YCrOaa-l) 


















34 


CoNiCrAiy(U-3) 
+YCrOa(T-l) 




i^';3y<pt-3P^F 

»TX-400(G-3) 


o 


o 


O 


X 





O : tt^ X : &R«ltt 



[0049] When elevated-temperature maintenance is carried out from a test result in 
the .corrosive gas ambient atmospiiere <in wllic'h CI2 gas exists, it turns out that the 
example of this invention is equal to the activity of long duration. 
[0050] When it was used for the part heated by 800 degrees C in example 5 air or air 
with much C02-and moisture and thermal resistance was required, the exampJe of a 
coat as the example of a compound ejoat, formed pf this invention and an example of 
a comparison was formed in tlie exarriinatiori' test piece (construction material SS 400, 
dimension 50nirnx30mmx5mmt) of an about, and these test pieces were examined 
under the foHowing conditions to it. The, result is showri in a table 5. No. 35-36 are an 
example of this invention, and No. 37-39 are an example of a comparison. 
Gas presentation 02:7% C02:12% H20:8% N2: Remainder Processing temperature 
800 degrees C [0051] 
[A table 5] 





No. 


ft K 






(i^M ) 






» It A St 






* 


35 


CoIliCrAnOl-2) 


JBA«Jll(F-l) 


7P>K0-6) 


5 0, 0 0 0 


36 


Cr.Ci+26BiCr{C-2) 


(P-2) 


(6-7) 


4 S . 0 0 0 


Vc 


37 


Cr,Cf^2S]IiCr(C-2} 






2 0, 00 0 




38 


CrBCi+25»iCr(C-2) 




79>KG-8) 


do. 0 0 0 




38 


CoiriCrAiy(H-2) 






15. 0 0 0 



[0052] The result of a table 5 shows that the compound eoat obtained by this 
invention is eqjjal to the..actiyity of long duration.. 
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